gitis,2 and aspiration syndromes.3 The standard investigation for GOR is the upper gastrointestinal barium contrast series. However, because of poor sensitivity and specificity the role of this test in clinical practice has been questioned. 4 Several other methods of investigation are available and to some extent the choice of investigation depends on the clinical problem.5 Over the last 10 years, 24 hour lower oesophageal pH monitoring has increasingly become established as the 'gold standard' for documenting 'acid' GOR. 3 Performing the study No premedication is used so that the 24 hour recording can include as much normal activity as possible. If children are admitted specifically for the investigation it is commenced in the afternoon and they are discharged the next evening. During the 24 hours of the study the children are allowed normal diet and unrestricted activity. The child's carer is asked to note the time of events such as the beginning and end of feeds on a chart and to activate an electronic marker by pressing a button on the recorder. In a busy ward setting it has not proved practical to note accurately either the child's position or state of arousal from minute to minute.
Before use and between studies, the probes are sterilised by immersion in 70% methylated spirit for four hours. Then the probe is calibrated in vitro using standard buffer solutions (pH 7-0 and 1I01, Synectics Medical) at 23°C.
At the start the procedure is explained to parents and child. Each child's height is measured and the distance from the tip of the nose to the lower oesophageal sphincter calculated using the nomogram of Strobel et al,6 which relates oesophageal length to height. A distance, equal to 87% of the total, is calculated and marked on the pH probe which is then passed to this mark. This places the probe above the lower oesophageal sphincter. As there is no fixed radiographic landmark for the lower oesophageal sphincter we have not routinely confirmed the position of the probe by radiography. However, a number of children have had chest radiographs while the probe was in place and in each case the probe has been situated in the lower oesophagus above the diaphragm as expected.
Once fixed in position the probe is then connected to the recorder (Digitrapper). This is small, battery operated, and portable allowing unrestricted activity. When up to six episodes of reflux lasting more than five minutes (mean+2SD).
In reporting the studies, we initially focused on the reflux index and the number of pH drops longer than five minutes over a 24 hour period. These are the two indices identified by Euler and Byrne as providing the best discrimination between normal and abnormal 24 hour pH studies.'2 In practice, however, we have found little gain in using the combination of parameters. The percentage time pH is less than 4 in the lower oesophagus (reflux index) has provided a convenient single summary of the study for clinical purposes. Hampton et al have also recently reported no apparent advantage in using variables other than the reflux index. 13
Results Using the data from Vandeplas and Sacre-Smits for classifying the studies, 82 children (56%) were judged to have 'significant' GOR.'0 Oesophageal pH monitoring proved particularly useful in children with underlying neurological problems where more than half the children studied had pathological GOR. In these children the presence of GOR is often difficult to establish by barium studies; some may not even be able to swallow reliably for the study to be performed. In contrast, many are used to having nasogastric tubes in place and the presence of a pH probe causes little additional distress. Without pH monitoring, confirming the diagnosis of GOR in these children would often have been difficult.
Repeat studies One advantage of pH monitoring is the opportunity to repeat studies on a number of occasions. In the period reviewed we repeated studies for four main reasons: to confirm an unexpected or important result, to evaluate the response to treatment, to assess if natural resolution of GOR had occurred with time, or because of technical failure on the initial study (usually disconnection of the probe from the recorder). We did not attempt to investigate systematically the question of reproducibility of pH monitoring, an area recently addressed by Hampton et al. '3 In our clinical experience the investigation has been reproducible and changes in pH mirror changes in symptomatology. For example, in 14 children where GOR was diagnosed, a second study was performed after medical or surgical treatment. In seven a clinical improvement was noted and in six of these there was improvement of greater than 6% in the reflux index. In the other seven there was no improvement in either the clinical symptoms or the pH indices of GOR.
We have found lower oesophageal pH monitoring particularly useful in demonstrating the effectiveness of treatment in children with neurological problems where changes in symptoms may not be immediately obvious.
Problems (A) FAILURES
In 31 studies the procedure failed (14%). In 16 this was due to accidental disconnection of the probes from the recorder, in five to a broken probe, and in four to malposition of the probe. In the remaining six the reasons for the failure were not recorded. Technical failures were readily identifiable allowing the study to be immediately repeated. Hence, despite the fact that the studies are being performed on active and unrestrained children we have found the equipment and technique remarkably robust in routine use.
(B) COMPLICATIONS No serious complications occurred. In one subject persistent coughing developed at the start of the study. A chest radiograph showed the probe lodged in the right main bronchus. The probe was removed with resolution of the symptom and the study repeated successfully without further morbidity. Other groups have described complications including aspiration of stomach contents and perforation if a stricture is present in the oesophagus. We have not had problems with aspiration and feel perforation is very unlikely when an experienced technician performs the procedure.
Conclusion
We have found lower oesophageal pH monitoring to be a simple and useful tool in the clinical investigation and management of children with suspected GOR. In general, we have found the equipment and technique for pH monitoring surprisingly robust even when used in active or handicapped children.
In this hospital, ambulatory lower oesophageal pH monitoring is increasingly becoming the technique of choice for the initial investigation of suspected GOR in children, particularly when there are associated neurological problems. We feel it is a technique that should now be more widely available and more readily used in clinical paediatric practice.
